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ABSTRACT 

Thts   i-nvesttr.ation  was   concerned   with   the  development   of elastomeric 
materials   to   replace   chromated   felt   in   const rained-layer   treatments   for  damping 
heavy  plating   in   new construction   submarines.      A   treatment   having  a  weight   ratio 
to   the   treated   plate   of   1   to  4   and   utilizing,   a  perforated   nitrile   rubber  damping 
layer was   found   to   be   almost   as   effective   as   Treatment   198,   a   similar   treatment 
developed   by   the   Rubber   Laboratory   which   utilized   chromated   felt.     The   new   treat- 
ment,   designated   Treatment   2.Z11   consisted   of   an   aluminum  constraining   layer   1-1/4 
indies   thick   and   a   perforated   nitrile   rubber   damping   layer   1/16   inch   thick  which 
was   made   from  stock   384-534,      It   was   fastened   by means   of   1/2   inch   studs   on 
12   inch  centers   to   1-3/4   inch   thick   steel   plate. 

The   average   damping/at   750F   for  Treatment   427   over   the   frequency   range   of 
50,to   2000  cps   was   b.2;,   of  critical   as   compared   to   6.5% of  critical   for Treatment 
198.      It   was   found   that   the   camping   behavior   of   the   nitrile   rubber   layer  was 
affected   similarK   to   the   chromated    felt   by   temperature   change.     Maximum  damping 
occurred   at   650F.      Substantially   lower  damping  were   obtained   at   35°   and   120"?. 
Work   is   continuing  on   the   development   of  damping   treatments   which  willbe   effi- 
cient   over   the   temperature   range   of   35°   to   l_0oF. 
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INTRODUCTION * 

1.     Tiiis   is   the   twelfth   progress   report   by   the   Rubber  Laboratory  on   the   development 

of damping  treatments   for   heavy   plates   on   new construction   submarines,     The   inves- 

tigation   was   authorized   by   the   Bureau   in   reference    (a).     The   authorization  was 

extended   in   reference    (b) .     The   present   work dealt   with   the   damping  of   1-3/4   men 

thick   steel   bars   by   constraining   layer   treatments.     Previous   work  by   the   Laboratory 

on   the   same   subject   was   described   in   Rubber  Laboratory   Reports   Nos.   94-12,   -22,   -23 

-24,   -23,   -27,   -29,   -33,   -36,   and   -37. 

2.     The   best   treatment   obtained   in   the   previous   work   for   1-3/4   inch   thick   steel 

bars   with   a  weight   ratio   of   treatment   to   steel   of   1;4   was  Treatment   198.      It   con- 

sisted   of  a   1-1/4   inch   thick  constraining   Layer   of   aluminum,   and   a   1/4   inch   thick 

constrained   layer   of   chromated   felt.     The   effectiveness   of   the   treatment,   however, 

changed   markedly   with   temperature.     Maximum damping was   at   75-F,   but   damping   at 

35°   and   120  F   was   one   third   or   one   fourth   of   the   damping  at   750F.     The   objective 

of   the   present   work  was   to  develop   an  effective   damping  material   for   the   con- 

strained   layer   which   would   be   less   sensetive   to   temperature   than  chromated   felt. 

3.     The   effects   on  damping  of   the   constraining pressure,   and   of   factors   associated 

with   the   shape   and   dimensions- of   the   constrained   layer  were   studied,   in order   to 

establish   the   optimum  conditions    for  damping  by   the   treatments.     Of  particular 

interest   in   this   study  was   the   relationship  between d amping   and   the  "shape   factor", 

i.e.,   trie   ratio   of   the   load   bearing  area   in  contact   with   the   steel   bar   to   the 



for thta purpo••· 

RURBER COMPOlTNO F'OR m~STRAINEO LAYER 

4. lt h auUII*d tl at ln tht- type of Jampin~ tr ... atln('nta unJ in c.hh work, the 

major p11rt of uw Jamplnr, is Jut- to energy lou in the conlltreined hyt•r. Con · 

sequent 1y, a conatrain,•J layt>r C"""Poun,: poasl'llin~ n high loss nodulua would be 

of nitrdt• ru blK'rs with h i~h ac r :; lonilrih· ~ on&.~nl rosat·fla high loss ntoduli. 

A 'll&.rilt" rubber of t llis l ype, P.Hacr i I D, wu scl~clt~ J f o r tuto rreparatlon of 

const r ,Jint•J la :,· ~rs in tl"' prt-a,• ttt lnvt· ~tll~<H i. ' ". Fiv e ~o. ompounJa o f thh rubber 

wrP prep'ir~J, anl.l ,;tock 384- ~ti.:. was S('lt·ctrd ••• tht· most promising material. 

1'ht' rPclpt• Cur tillS ato~o.k is b iv~· n be low. 

StC\ck 384·584 

Parae il D 100 
H~·car 1 11.! 10 
Ph ilhl~k A 60 
Protox 166 s 
SLE•aric .1Cjd 1 
Nt>OZOO\' D l 
Th l.on" :" 0.6 
Sulfur 1.5 

DE SCRIPT lOS OF TREATMENTS 

6. Each teat ctsnmbly conaisuJ of .t a~Leel b•u, 96 x 6 x 1·3/4 inch••• a clamrlng 

tre11t~nt con1latinb fa conatnintnK aluminum bar, 9Z x b x 1·1/4 ln"hes, .ant'! 

a conatratn•J lay•r made of stock 384 · ~84, undwtchl'd btttvcton the at cel bar anJ 

the .1luminum bar. Th~ treatwnt vas feaLen~d to one facl' of tlw steel bar by means 



of 1/~ inch di~t~r stud 11 and lock nuts. Tht> stud• wre Wl'ldcd to the steel 

b ~.; .-long tt1• midd le line of one of LU fac.ea. They were sp~&ced ll lncht-lf apart. 

The test asst"mbl y was hung from stet>l beams b;.• two ropes, 5 feet lons. A con· 

straining pt"ellur.., was appl ied to th~ trt' utmL'n t s by t ightenlna the lock nuts 

with a torque wrenda . 

7 . Constraln"d lay~: rs o f v a ru.,us ~f' si ~ns and thlcknesst• g Wl'r~· used tn ord~r to 

study t la t> "' fft•ct!4 OL t. w s la .Jpt· f a c.:u .. rs on .!.nnplng . Two typ s of cunstrai nt'd 

l a: to!ts \o'l're uae,!, nan:t' l y , s o li ,' a lu·t'ts, .t n~ JWr!or .. H -"d shu ' L:l wi t h a squd n · grid 

fHllt r n. Tla t> p~rf:> r l t t,· ' ~he\'ls ' aJ 11 lJ rt .uta, a ft-w th :.>usan.~ ths of lift lnch thick, 

on on"' o i t la: i. r i uc-.•s, Th .. " a ri ous t ::p(· s f con:lt ralnE>d l .a>e ra uaed art' d.:scrlbt!d 

in Ap!'t·nd ict- a l a n~ .! , 

':' ESTt~C PROCE DURES 

8 . The pt·oceJur£> f o r det~' t'mi nin ; damp in" w.1 s ~ ~~tc r i b,• J in de t u ih ln Rt>port 

~o. 9:0- 36 . The e.; st>nt i al !..- a tu n •s o f t hl' tt·stlng p1·oct>dur~ " ' rtt as Collowa: 

An elect romae.nt't tc sl.a~ to r was cH t ~tCI I('d t o on" ('nd o f t ht· t r t> ated ba r , and Ltn 

acct>lerOI!It' tt"r pi(' kup t the othe r e nd , r tt • u r w;~s v ibroHt' J by Mans of th &! 

shakt"r, Tht> frc'i'!'' nc ;.· of t he· vi.bra t ion was ,ral! uatl y lnc r~· ~••! d unttl a reaon;mce 

frequency was reac llt>J, as ind icated by t ! u~ output of the pickup. 1'ht- curr£'nt 

to t h~ s h.lkC' r was then ahut oU by tM·ant o f a rel.Jy , and t h£' pickup signal o£ 

the decayfng vibration of th~· t ~ st ataembly was projecud on a Memoacopc tcreen. 

The signa l was firat p~tu~J t :trou&h .tn c~mp lif i t'r , a filter, ilnd finally t h rou&h 

a log aznplUier, pri,r to its p .. saag~> throu~h the M~moscopto, The in1trument-tth:n 

used for de t t> nnin i ng damping is thown ICill'ma ti.c.Jlly ln Appendix l. 

9, 1'he an&le of the pro .l ect~d wedgt-•ahaped signal with the time aY.il of the 

Mt>mo1copt> screen was No11ured, .nJ t h~ damp inz waa detentined 3Ccord lng to tht! 

follovtng equat i on: 

l 
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Percent of critical damping = K £5^..A 

K = a constant, which includes characteristics of the Memoscope and 
associated electronic equipment 

A = angle of the wedge shaped signal with the time axis of the 
Memoscope 

t = sweep time in seconds per division of the Memoscope 

f = frequency of vibration, in cycles per second 

lOo  A constraining pressure was applied to the treatment, after its application 

to the steel bar, by tightening the nuts On the studs with a torque wrench.  The 

formula for converting inch-pounds of torque into the corresponding pressure was 

given in Report 94-36.  Damping was determined fron one hour to several days after 

application of the constraining pressure. Once, a giver, constraining pressure was 

applied, it was not further adjusted during the test.  The constraining pressures 

indicated herein thus refer to the initially applied pressures.  The actual 
© 

pressures during the damping measurements were probably somewhat lower than the 

initial pressures due to stress relaxation. 

11. In the tests dealing with, the effect of constraining pressure on damping, 

each treatment was successively subjected to pressures of 1.5, 40, and 73 psi, 

respectively.  Damping was determined at each of these pressures. 

RESULTS 

Effect   of  Constraining  Pressure 

12. Constrained   layers   of   solid   rubber   sheets,   1/16,   1/8,   and   1/4   inch   thick, 

were   used   for   the   study   of   the   effect   of  constraining pressure   on  damping.     The 

results   are   tabulated   in  Appendix 4.     There   was   a   slight   tendency   for  damping 

to   increase   as   the   constraining  pressure  was   raised   from   15   to   73   psi.     The 

largest   increase,   about   30%,   occurred   in Treatment   ZZO,   which   utilized   a   1/4   inch 

4 
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thick constrained layer. The cfCI.!ct of pre81ure on da,tnp i 8 ln most lntennedlate 

pre11ure steps vaa lnelpUlcant. 

Effest of. ,COnttratned L,aj cr Thlsknut 

D . The data of Appendlcu 4 and S indtcatt> thai. d-.lng in the treatmenta 

whic h utilized solld eheet constrained layer, tended to incrt?aae at the thick• 

nets of thtco constrained layer dec nand . 'fhe highest dal!lptngs were obtaineJ 

with 1/16 lncn thick laye .~a. A f ()urfold dt·creaat' in thicknua raised damping 

by about 10% to 30 7. , lil>pc>nd i ne on the cc nstr.inln& pressure. 

Effecl. of Sho&pe .!:!£.!..£.!....2.{ COIUitr.Ji ",!d T:J!J;~:J: 

14 . The data pt!rt ~t ining t 1• ll w r" latton b4· t we~· n dampln& nnd s hape factor are 

p-esenl.ed in AJlpend ic E' s 1 .tnd ~. . T.l(' J ata of ,\PI'enJix 1 indlcatt- that for .my 

given l. h icknesa o f t l1e C•)nsl.rained la~ er, the J>erforated slu.:f'ts with th<: lower 

s hape factors y i e ld t= d h it.lle r damp i n g t han tht' sol id shf't'lS with t he hi&i•er 

factors. Th is e Hcct was m.;>st pronounc e C: in t ht' cue ll f the 1/16 inch t h ic:lt 

s heeu. It was less si.Hn i CicanL in the ~el se of ti l t! 1/8 and 1/4 in(;h thick sh~ets, 

even though the pc>rfora ted layt! rs of thl'St' thickn,·saes posaess~d the 1owst a hane 

Cactora o f dll uf th~ t~•L~~ sh~Ct». 

15. Further incuns i st anc it's in t he relation s bt-tween damping and shape factor 

were e xhibi.ted b: Tn·.1trnents l25 and 227 with 1/16 inch thick constra ined layers. 

Treatment .!~5 wit n a f acto r of 1.1 t>Xhbit~..l less damping than Treat!Dl'nt :.l-7 with 

t !te higher !actor of l .as. 

1(). Tht!s~ lnc onaiatanc i t- a may st~m ln part from the> fact that in the present 

testa i t was not poaalble to ae,,arat~ the effect or the shapt> factor from the 

effects o f oth~ r factors such as thickneu, t !;e uas of rubber pet unit area 

of treatment (ma81 (actor), and the ra t io of the toau bearing area of the con• 

strained layer in contact with the sLee t bar (or aluminwn ba r) to the treatment 
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area (art-a factor). \Jht>never thE constrained layer design was altered in ·order 

to change the bound to fret> area ratio th~ other factors were also altt>red. 

Effect of ~ss Factor .:Jf Constrained La ,·er 

17. The re!ative r.1asg factors of the \·arhlus constrained layers ~redetermined 

by asstgnin~ the \'~&lue of 1 to the mass of i:ub'J~:r per square inch of treaLmt!nt of 

the 1/16 inc !1 thick soli~ slu.-l!t la ::~r. The J .:.ta of Appendix 1 ~ndicate t!.at there 

was a tendenc:: for da.T.pint; to increase as tht mass factor decreased. Trcatt::~nt Zl.1 

<lcviat~d from thi.s l.a: 1wvi;-::or. This t e~··.!~nc.: might b'-' r~latcd in 11art to tht.' Lhkkncss 

of the l.1 ~ · er, stnce t!1t: thic:tnt.·s s was als .. • ue cr~ascd as tht.• rn3ss fa~tor cecreased. 

Effect of Art>a Factor :) f __ ~c.nstrait~.- ~ : T. a v ~·r 

18. It wc.s .J ( int~n·s L to find lllilt t he higl.t>st car.tping was :lbt.lint·d with a treat

nent ('frE:at~nt L.!/) in wh ich on y 7 'j "/ of tht' s ttt>l bar art·.; was in contact with the 

loaJ l>~arin~ surfac~ of the- <..onstl.tint-d 1'-l ::er (an·a L.tctvr of 0. 75). T!IL• avetagc 

i!amping of t.:ds treatment '*as a 'ut 35% highf:t tl tan t he average canping obtained 

witl• .1 trtat~nt. [ s o liti slu:P t rubln•r (Trt· atmt.·nt .!~l) of the sume thicknt:ss, in 

wh ich t!1'-' steel ;.:nc' alur.:inur:· b.1r·s <..Ontacled Lhe tuJbt'l" l.1yer O\'eT t !,c- entire area 

of ti 1E: trt>atrnt'nt. 

E ffE: C t c f Tt·!!!Pt r .H urr 

19. 'l'tt·atmt·nt Z25 , ut.ilizin?, a pt-rf~r ;lt ed const.rctint:'d lay,·r, 1/16 inch t.nick, 

was used for tlw stucy of the efff:ct. .J{ tt>mpe rcst t. r~ on damping. An initial 

constraining pr~ssure of 40 psi was !lpplicd to the treatment. Tilt.> nost significant 

cat a uf Ltai.s stu..!y an· pn-sented in .\pp' nli ict:s 7, S and 9 • 

.20. The ~ata shown in App•·nui:> 9 indicate that Treatmt!nt. l.!5 exhibited a u :mperl

ture depenJence simil.:Jr t.o t!;at of Treatment 196, which utili zed c 11rornatt!J felt 

as a constrabeJ layer. Trt: atlllt'nt 198 is tia(' best. dampin~ treatment obtaint:J 

to dat.e for 1-1 / 4 inch thick steel bars with c1 weight ratio of trt><~tment to stt!el 

of 1:4. 

6 
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21. Both treatments exhibited a sharp damping maximum in the temperature range 

between 35° and IZO'F.  In the case of Treatment 198 this maximum occurred at 

about 75aT,     The maximum for Treatment 225 was at about 650F.  Average percent 

of critical damping over the frequency range between 50 and 2000 cps at the 

optimum damping temperature was 6.57.   for Treatment 198, and 6.2% for Treatment 225. 

In both treatments, dampings at 35'' and at I20oF we.ne approximately a fourth to a 

third of the dampings at the optimum, temperatures. 

22. It is apparent from the graphs of Appendix 9 that Treatment 225 was slightly 

superior to Treatment 193 at temperatures below about 55-F, out slightly inferior 

to it between 55  and 100or.  Considering the over all damping characteristics of 

the two treatments in the temperature range between 35^ and 120oF, Treatment 225 

might be considered as being only slightly inferior to the   chromated felt Treatment 

198. 

DISCUSSION 

23. Treatment 227 is the best treatment obtained to date with constrained layers 

of Paracril D stock 384-584. This treatment resulted from a study of the effects 

of thickness and the various factors associated with the shape of the constrained 

rubber layer on damping. Although it was not possible to ascertain the extent of 

the contributions of each one of these factors to damping, a combination of these 

effects yielded the above treatment, which exhibited about 30% more damping than 

a treatment utilizing a solid sheet constrained layer (Treatment 220). 

24. The effect of temperature on the damping by Treatment 227 was not studied. 

The constrained layer of this treatment was prepared from the same stock as the 

constrained layer of Treatment 225.  The effect of temperature on the damping of 

the two treatments should be very similar.  Treatment 227 is also expected to 

-     ■■■■■■■■: 



I exhibit   a  damping maxlmuiri   at   about   65°?.      Its   damping  at   this   temperature   is 

O 
likely   to   be   somewhat   higher   than   at   740F.      But   at   74 "F   its   average   damping 

was   only  very  slightly   inferior   to   that   of   the   chromated-feIt  Treatment   198, 

It   is   resonable   to   assume,   therefore,   that   the   dampings   of   the   two   treatments 

are   nearly   equal   over   the   entire   temperature   range   between   35°   and   1Z0QF. 

CONCLUSIONS 

25. The following conclusions apply to damping of 1-3/4 inch thick steel bars 

by treatments consisting of a 1-1/4 inch thick constraining layer of aluminum, 

and   a   constrained   layer  made   of   Paracril   D   stock   384-584. 

a. Solid   constrained   layers   1/16   inch   chick  yield   slightly   higher  damping 
than   1/8  and   1/4   inch   thick   layers. 

b. Perforated   constrained   lasers   yield   higher  damping  than   solid   sheet 
layers   of   the   same   thickness. 

c .     The   best   Paracril   I)   treatment   developed   to   date   is  Treatment   Zll .   Its 
constraineo   layer   is   made   of   a   1/16   inch   thick  perforated   sheet.     The 
perforations   are    1/4   Inch   square,   and   are   separated   by   1/4   inch  wide 
rubber   pareicions. 

d.     Treatment   111   yields   at   74*F   nearly   the   same   damping   as   Treatment   198 
which   utilizes   chromated   felt   a s   a   constrained   layer, 

Treatments   utilizing  constrained   Layers   of   stock   384-384   exhibit   maximum 
damping   at   65   F,   and   low damping   at   35°   and   ld0oF. 

Damping   tends   to   increase   with   increase   of   constraining  pressure,   but 
the   effect    is   very   slight   In   the   pressure   range   between   15   and   70   psi. 

FUTURE  WORK 

I 
I 

26.  The Laboratory has developed a method for measuring the loss modulus of 

materials and proposes to investigate the possibility of using it for the selection 

or the development of damping materials.  A special objective of this investigation 

would be the obtention of materials which are less sensitive to temperature than 

chromated felt or the Paracril D vulcanizate used in tae present study. 

8 
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APPENDICES 

1.     Tableo Description  of  Constrained  Layer  Damping Treatments   and  Damping 
of  1-3/4   Inch  Thick  Steel   Bars   at   75> 

2. Table. 

3. Diagram. 

4. Table = 

5. Graph. 

6. Graph . 

7. Graph. 

8. Table. 

Dimensions   of Perforated  Constrained   Damping Layers 

Schematic   Layout   of   Instrumentation Used   to  Evaluate.   Damping 
Treatments 

Effect   of   Constraining Pressure   and  Thickness  of  Constrained 
Layer   on   Damping   of   1-3/4   Inch Thick   Steel   Bars   at   75'Y 

Effect   of Thickness   of  Solid   Sheet   Constrained  Layer  on  Damping 
of   1-3/4   Inch  Thick   Steel   Bars   at   7 5CF   and   40  PS I   Constraining 
Pressure 

Effect   of   1/16   Inch  TV.ick   Constrained   Layers  With  and  Without 
Perforations   on   the   Damping   of   1-3/4   Inch  Thick   Steel   Bar  at 
73   F  and   40   PSI   Constraining  Pressure 

Effect* of  Temperature   on   Damping   of   1-3/4   Inch Thick  Steel   Bar 
by  Treatment   Zilj   at   40   PSI   Constraining Pressure 

Effect   of  Temperature   on   Damping   of   1-3/4   Inch  Thick   Steel   Bar 
bv Treatment   ZZ5   at   40  PSI   Constraining Pressure 

9o     Graph. Average   Dampings   Obtained   at   Various   Temperatures  with   Treatments 
198   and   ^25   Applied   to   1-3/4   Inch   Thick  Steel   Bar 
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DIMENSIONS,   INCHES 

Tre atme nl 
Xo . A B C 

223 0 250 0.250 1/4 
22^ 0 146 0.3 54 1/8 
225 0 146 0.354 1/16 
227 0 250 0,250 1/16 

I 

■,■■;■: 

B 

NOTE:     All   perforations   were   on   0.50   inch   centers. 

DIMENSIONS   OF  PERFORATED  CONSTRAINED  DAMPING  LAYERS 
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EFFEcr OF CO:\STR.U::L'a; PRESStRE A."\0 1'11ICI\:\F:!>S OF CONSTRAIN~D wWER 
0:\ Dh!-trL~G OF 1-J/ .. I~CH r ·: ICK sn:J:L BAI<S AT J :J •r 

_ r :>nil t r a i n i na !' n. s >HI r.!:.A..J'.J.L. 
_.il __.::: ..:1 

Thic kn<-ss o f 
t :on!lll r <• ln"•d A\'eragc Per Ct-nt c, f Cti til· a I 

Tre aLmt'nt L.tyt' r* Damp 1 n , I 'Vt•r Ftt'l!Ut'OC )' R.mg~ 

:':o. lnch .J( • r • .:. l H' (' C.: I' s 

.!.!1 1/lb 4.1 t. .:. s .o 

..!19 1/t. '1,8 4.1 4 ••• 

.!.!0 1 14 .:.9 ,9 ) . l:S 

* COnstrainl'd h yer cons i $tt>J o f a s u lid slu:t> t of Par~tcril D sL ock 
1(!t.-'iG.:. . Con~:tralning la:·t'r Wd!ll .. 1-1/4 inch thick ..iluminum bar. 
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EFFECT  OF TEMPERATURE  ON   DAMPING  OF   1-3/4   INCH  THICK   STEEL  BARS 
BY TREATMENT   Z25  AT   40  PSI   CONSTRAINING  PRESSURE 

Average   Percent   of 
Critical   Damping   over 

Temperature Frequency Range of 
aF 50- 2000 cps 

35 1.6 
44 2.9 
55 5.2 
6 5 6,2 
75 5.5 
86 4.0 
100 4.7 
120 1.6 

Frequency   Range   over  which 
Damping  was   Equal   to   or 
Greater   than   570 C/C0 

 - . ££S  

none 
none 

150-1500 
100-1300 
100-1200 
100-250 
none 
none 

I 

I 
. 
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Hare  Island Haval   Shipyarrt,   Rubber Laboratory,  Report  94-39 of 
1   August  196. ,   Unclassified. 

0KFELOPMKUT  OF  DAHPIHG TRKATHENTS  FOR  HEW CONSTRUCTIOH  SUBMARINES; 
PROGRESS  REPORT  HO.   12 by J,   Oser 

A  constrained-layer  type  of daaiplng treatment  was  developed 
for  thick   subinarine  plates.     It  consists  of a  1-1/4  inch  thick 
constraining  layer  of  alunlnum,   and  a  l/l6  Inch thick,   perforated, 

constrained  layer  of  Paracril   D rubber.     The weight  ratio  of treat- 

ment  to  steel   is  1:4.     The   treatment,   when applied  to a  1-3/b  Inch 
thick  steel   bar,  yielded   at  7^°? an average  damping of  6^ of 
critical,   over  the  frequency  range  of  ^0 to   rOGO  ops,     A  similar 

treatinent,   in which  the  constrained  layer was  made   of the   same 
Paracril  D vulcanlzate,  exhibited  maximum damping at  C50P.     Its 

average  damping  at  ib0 and  1.0°P was  one  quarter  to one   third   of 
average  damping  at  L9

0
P. 

Mare  Island  Haval  Shipyard,   Rubber Laboratory,   Report  94-39  of 
1  August  196;,   Onclasslfied. 

DEVELOPMENT  OP  DAMPIBO TRSATMENTS  FOR  NEW COHSTRUCTION SUBMARINES; 
PROQRSSS  REPORT  »0.   1,    by  J.   Oser 

A constrained-layer  type  of damping treatment   was  developed 

for  thick  submarine  plates.     It  consists  of  a  1-1/4  inch  thlch 

constraining  layer  of  alujninum,   and  a  l/l6  inch  thick,   perforated, 

constrained  layer  of  Paracril   D rubber.     The  weight  ratio  of 

treatment  to  steel  is  l.-t.     The  treatment,  when  applied  to  a 1-3/4 

critical,   over  the   frequency  range  of  'y0  to   ?000  cps.     A  similar 

treatment,   in  wnich  the constrained   layer was  made   of the   same 

Paracril  D vulcanl.-.ate,  exhibited maximum damping  at   C^0f.     Its 

average  damping  at   3p0  and   l,'0oF was  one  quarter  to  one   third   of 
average  damping  at  6^0F. 

Hai^e   Island  Haval  Shipyard,   Rubber Laboratory,   Report  94-39  of 
1  August  196. ,   Onclasslfied. 

DEVKLOPMEHT  OF  DAMPIWO TREATMENTS  FOR  NEW CONSTRUCTION SUBMARINES; 
PROGRESS  REPORT   NO.   1,    by   J.   Oser 

A constrained-layer type  of damping treatment  was  developed 

for  thick  submarine plates.     It   consists  of a  1-lA   Inch  thick 

constraining  layer  of aliuainom,   and  a  l/l6   inch thick,  perforated, 
constrained  layer  of  Paracril  D rubber.     The  weight  ratio  of 

treatment   to  steel   is   I:',.     The  treatment,  when applied  to a 1-3/4 

inch  thick  steel   bar,   yielded  at  790F an average  damping  of 6% of 
cricital,   over  the   frequency range  of 50 to   :Q00 cps.     A  similar 

treatment,   in which  the constrained  layer was  made  of the   same 

Paracril  D vulcani:;ate,  exhSalted  maximum damping  at   650F.     Its 

average  damping at   35°  and  17'00V was  one  quarter  to  one  third  of 
average  damping at  650F. 


